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Description 

PREPARING METHOD FOR CONTROLLED RELEASED 
TYPE TABLET TAMSULOSBV HCl AND THE TABLET 

THEREOF 

Technical Field 

[1] The present invention relates to a method for preparing a tamsulosin hydrochloride 

(HCl) sustained-release tablet and a tamsulosin HCl sustained-release tablet prepared 
thereby. More partiaxlarly, the present invention relates to a method for preparing a 
tamsulosin HCl sustained-release tablet, which comprises the steps of: dissolving 
tamsulosin HCl as an active ingredient in an organic solvent; dissolving the tamsulosin 
HCl solution in hydroxypropylmethylcellulose phthalate to prepare a binder solution; 
and kneading the binder solution with a hydroxypropylmethylcellulose phthalate/ 
glyceryl dibehenate mixture as an exdpient. The tamsulosin HCl sustained-release 
tablet prepared according to the present invention allows a low dose of the tamsulosin 
HCl as an active drug to be released at uniformly controlled amounts in a sustained- 
release manner in vivo by controlling drug release rate according to different pH en- 
vironments in vivo, so that it shows improved bioavailability and minimized side 
effects. 

Background Art 

[2] Tamsulosin HCl ((-)-(R)-5-[2-((2-(o-ethoxyphenoxy)ethyl)amino)propyl] - 

2-methoxy-benzenesulfonamide hydrochloride), the left-handed optical iscmers of the 
following formula (I), is an active drug of improving or mitigating urinary dysfunction 
caused by anatomical or mechanical urinary obstruction by bladder neck obstruction, 
and functional urinary obstruction by the excessive contraction of bladder neck, 
prostatic stroma and proliferated smooth muscle distributed in the urethra. Its action 
mechanism is under the control of autonomic sympathetic nerve, and it selectively 
blocks an alpha 1-a drenergi c receptor to inhibit the contraction of bladder neck, 
prostatic smooth muscle and urinary smooth muscle, thus relEixing the bladder neck, 
the prostate and the urethra, thereby improving or mitigating urinary dysfunction 
symptoms. It is currently sold in the form of a capsule formulation that is administered 
one time a day. 

[3] [Formula I] 
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KCI 



[5] 



Ge nerally, in order that an administered drug exhibits the greatest effect, the in 



vivo concentration of the drug needs to be maintained constantly over an extended 
period of time. For this, control of the release rate of the drug from a formulation 



oontainmg the drug is necessary, and thus, extensive studies to develop a variety of 



sustained-release formulations have been conducted in the art. 



[6] 



Of such sustained-release formulations, an oral sustained-release formulation 



whose drug release is mainly cantroUed throughout the gastrointestinal tract can 
increase the patient's canpliance with drug treatment, reduce the nimber of treatments 
to be administered, and avoid the excessively high concentration of a drug in blood. 
Accordingly, the oral formulation can not only reduce side effects, but also maintain 
the drug at optimal therapeutic concentration over an extended period of time, thus 
increasing a therapeutic effect, 

[7] A typical example of such oral sustained-release formulations includes diffusion- 

type controUed-release formulations, particularly controlled-release capsule for- 
mulations having an insoluble coating. In such capsule formulations, the outer surface 
of a core (tablet or granule) containing a dmg is coated with an insoluble coating. As 
the drug withm the capsule is dissolved by digestive fluid infiltrated from the outside, 
the dissolved drug is diffused and released through the fine pores of the insoluble 
coating. These capsule formulations are commerdally widely used because their 
preparation is relatively easy. 

[8] US patent No, 4,772,475 (corresponding to K>rean patent publication No. 

93-7245; Yamanouchi Pharmaceutical Co., Ltd.) discloses a method for preparing an 
oral controlled-release pharmaceutical formulation containing tamsulosin HCl as an 
active ingredient. In order that tamsulosin HCl shows a sustained effect when ad- 
ministered orally, the disclosed method comprises: mixing tamsulosin HCl with a 
units-forming substance (i,e., crystalline cellulose as an exdpient) that is not easily 
disintegrated in the gastrointestinal tract; adding a release-controlling agentAvater 
nnxture to the tamsulosin HCl/crystalline cellulose mixture, the release-controlling 
agent being selected from the group consisting of acrylic add polymers, acrylic add 
copolymers and nuxtures thereof with cellulose derivatives; granulating the resulting 
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nuxture; and forming the granules into individual units (microcapsules or mi- 
crospheres). 

[9] As an oral oontroUed-release tamsulosin HCl formulation, Hamal ? capsule (sold 

fran Yamanouchi Pharmaceutical Co., Ltd.) is prepared by the above prior method 
comprising: mixing tamsulosin HCl with crystalline cellulose; adding an aqueous 
emulsion of methacrylic add copolymer to the mixture; granulating and drying the 
resulting mixture; spraying and coating and the granules with an aqueous solution of 
methacrylic add GDpol>mer; drying and sieving the coated granules. This prior method 
is being actually applied for the preparation of tamsulosin HCl sustained-release for- 
mulations. Here, the crystalline cellulose acts as not only an exdpient to give a given 
bulkness, but also a release-controlling agent which helps the sustained release of 
tamsulosin HCl while maintaining the structure and strength of granules with 
methacrylic add copolymer, by virtue of its poor water solubility. However, in this 
prior method, if other general exdpients (e.g., lactose and starch) than the crystalline 
cellulose are used together in the preparation of granules other than a final formulation, 
the release of tamsulosin HCl will be increased rapidly with the general exdpients due 
to an accelerated increase in water infiltration with time, resulting in a rapid decrease 
in the physical strength of the granules. This makes the sustained release of tamsulosin 
HCl difficult. 

[10] In addition, in this prior method, since the mixing between a very small amount of 

tamsulosin HCl and a relatively large amount of crystalline cellulose is first performed, 
it is difficult to mix them uniformly. Also, to increase the integrity of a formulation, 
expensive spedal machines, such as an ultrahigh speed mixer and a fluidized bed 
granulator for centrifugation, needs to be used. Also, to control the release of a drug 
uniformly and consistently, only granules having a given size should be screened for 
the preparation of microcapsules or microspheres, and to provide the granules in the 
form of tablets or capsules, the addition of additional components is required. Thus, 
this prior art requires a complicated preparation process and necessarily involves an 
increase in production cost and a reduction in production yield. Furthemx>re, if the unit 
dose of an active ingredient, such as tamsulosin HCl, is low (0.1-0.2 n^tablet or 
capsule), drug maldistribution during the mixing of the active ingredient and the 
exdpient (referred to as 'units-forming substance') will occur to increase the possibility 
of occurrence of poor drug content uniformity, thereby increasing the possibility of a 
failure in maintaining uniform blood drug concentration in vivo. 

[11] Meanwhile, as another prior technique that is widely used for the preparation of a 
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pharmaceutical formulation, a method using a solid dispersion may be mentioned. The 
solid dispersion is generally used according to a melting or solvent process. 

In the melting process, a mixture of a poorly soluble drug and a carrier is dissolved 
by heat and then ODoled. However, this process is limited in its applications, since it 
has problems in that the drug can be modified due to heating, and the properties (e.g., 
solubility) of the drug can vary depending on cooling rate. 

Meanwhile, in the solvent method, a poorly soluble drug and a carrier are dissolved 
in a solvent capable of solubilizing both the two cnnponents, and then dried to reimve 
the solvent. However, if cellulose or other polymers, or copolymers thereof, are used 
as the carrier, uniform stirring will be difficult due to the high viscosity of the carrier. 
Also, if the organic solvent is not sufficiently removed, the remaining solvent will 
affect the physical and chemical stabilities of the solid dispersion. Due to such 
problems, the solvent methcxi has been considered to be unsuitable for use in industrial 
mass production. 

Accordingly, it has been believed that it is highly difficult to formulate tamsulosin 
HCl into a tablet showing the satisfactory sustained-release of the drug. For this 
reason, a tamsulosin HCl sustained tablet has not yet been proposed. 
Disclosure of Invention 

Disclosure of the Invention 

The present inventors have performed extensive studies to develop a method for 
preparing an oral sustained-release tablet containing tamsulosin HCl, which can ef- 
fectively solve various problems, including a sharp increase in production cost caused 
by the use of expensive special equipments and crxnplicated preparation processes, 
low production yield, a possibility for drug content non-uniformity caused by the 
maldistribution of the active ingredient, and a possibility for residual organic solvent, 
which occur in the prior art of preparing an oral sustained-release capsule containing 
tamsulosin HCl as an active ingredient. As a result, the present inventors have found 
that the effective and easy preparation of a tamsulosin HCl sustained-release tablet can 
be achieved by use of an improved solid dispersion method (solvent method) that 
utilizes general equipment under general preparation conditions without using a 
complicated process or special equipment. On the basis of this discovery, the present 
inventors have conducted many studies, thereby oompleting the present invention. 

A first object of the present invention is to provide a preparation method, which 
can prepare a tamsulosin HCl sustained-release tablet in a simple and efficient manner 
without using a complicated process or expensive special equipments, in which a low 
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unit dose of tatnsulosin HCl as an active pharmacological ingredient can be released at 
a GDntroUed amount in a sustained-release manner in the gastrointestinal tract by 
controlling its release rate according to different pH environments in the gas- 
trointestinal tract, so as to improve its bioavailability and minimize its side effects, 

A second object of the present invention is to provide an economic methcxl for 
preparing a tamsulosin HCl sustained-release tablet, which allows a reduction in 
production cost and a sharp increase in production yield. 

A third object of the present invention is to provide a method for preparing a 
tamsulosin HCl sustained-release tablet, which can effectively eliminate the possibility 
of drug content non-uniformity resulting from the maldistribution of a low unit dose of 
tamsulosin HCl in the tablet 

A fourth object of the present invention is to provide a tamsulosin HCl sustained- 
release tablet prepared by the first to third objects of the present invention. 

To achieve the above objects, the present invention provides a method for 
preparing a tamsulosin HCl sustained-release tablet by performing a mixing step after 
a dissolving step, which comprises the steps of: dissolving tamsulosin HCl in an 
organic solvent, dissolving a first hydroxypropylmethylcellulose phthalate (A) in the 
tamsulosin HCl solution to prepare a binder solution, and kneading the binder solution 
with an exdpient mixture comprising a second hydroxypropylmethylcellulose 
phthalate (B) and glyceryl dibehenate. 

According to the inventive preparing method, tamsulosin HCl as an active 
ingredient is dissolved in the binder solution. This can effectively eliminate the 
possibility of drug content non-uniformity in the tablet resulting firom drug imldis- 
tribution, which can occur during the mixing of a very small ariDunt of the active 
ingredient and a relatively large amount of the exdpient. 

Hydroxypropylmethylcellulose phthalate, which is used in the inventive 
preparation method, shows a change in solubility with pH, and thus, acts to control the 
dissolution pattern of tamsulosin HCl according to the change of gastrointestinal fluid. 
The content of hydroxypropyhnethylcellulose phthalate in the binder solution is 
10-150 parts by weight, preferably 25-120 parts by weight, and nx)re preferably, 
35-100 parts by weight, relative to one part of tamsulosin HCl, According to the 
inventive preparation method, a small amount of tamsulosin HCl which is sufficiently 
water-soluble is dispersed in hydroxypropylmethylcellulose phthalate, and thus, it is 
possible to prepare a solid dispersion which shows different dissolution patterns 
between gastric juices and intestinal juices by controlling dissolution rate according to 
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pH. 

The organic solvent, which can be used in the present invention, is not specifically 
limited if it can dissolve both tamsulosin HCl and hydroxypropylmethylcellulose 
phthalate. Preferred examples of the organic solvent include ethanol, ethylene chloride, 
a mixture thereof, and a mixture of any one of such solvents with water. The organic 
solvent is used at a suitable amount for use in the binder solution, for example, 
100-500 parts by weight and preferably 180-300 parts by weight, relative to one part of 
tamsulosin HCL 

Moreover, hydroxypropylmefliylcellulose phthalate is also used in a kneading and 
granulating step, its use amount in the kneading and granulating step is 50-500 parts by 
weight, preferably 100-350 parts by weight, and more preferably 200-350 parts by 
weight, relative to one part of tamsulosin HCL 

Optionally, hydroxypropyhnethylcellulose phthalate may also be used in an 
additional exdpient-adding step, in which case its use amount is 5-80 parts by weight, 
preferably 5-50 parts by weight, and more preferably 15-35 parts by weight. 

Hydroxypropylmethylcellulose phthalate as described above is not substantially 
dissolved in gastric juice, but it is mainly dissolved in intestinal juices. For this reason, 
it contributes to the slow release of tamsulosin HCl by interaction with other 
exdpients, such as glyceryl dibehenate or hydroxypropylmethylcellulose, while it 
shows different dissolution pattems between gastric juice and intestinal juice by the 
control of dissolution rate according to pH, thus contributing to the control or 
adjustment of release of tamsulosin HCL 

Glyceryl dibehenate and hydroxypropylmethylcellulose, which can be used in the 
present invention, are added for the preparation of a sustained-release tablet. Glyceryl 
dibehenate is hydrophobic in nature, so that it forms the interface between tamsulosin 
HCl and juice regardless of the kind of juice, to make the dissolution rate of the active 
ingredient slow. Glyceryl dibehenate is caitnercially available under the tradennrk of, 
for example, Compretol 888 ATO ' . It is used at the amount of 10-200 parts by weight, 
preferably 25-150 parts by weight, and more preferably 50-100 parts by weight. 
Moreover, hydrxypropylmethylcellulose has the property of cellulose pol>mers. 
Namely, it shows intrinsic viscosity in an aqueous solution and is wetted and swollen 
in an aqueous solution. Due to such a property, it acts to prevent the rapid disin- 
tegration of a solid dispersion tablet to maintain the tablet form in gastrointestinal fluid 
and dissolution fluid for a sufficient time, thereby maintaining the surface area of the 
tablet at a constant level. Accordingly, hydrxypropyhnethylcellulose acts to ensure the 
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sustained dissolution pattern of the tablets for an extended period of time and to reduce 
the deviation between the tablets. It is comnerdally available under the trademark of, 
for example, Metolose 60SH4000?. It is used at the amount of 10-300 parts by weight, 
and preferably 25-200 parts by weight, relative to one part of tamsulosin HCl. 

In the inventive preparation method, additives that are ODnventionally used in the 
preparation of a sustained-release tablet may be used. Examples of the additives 
include exdpients, such as lactose, com starch, cellulose pol>mer (e.g,, hydroxypropy- 
Imethylcellulose, such as Metolose? 60SH-4000 or Metolose? 60SH-50, sold from 
ShinEtsu Co., Japan; hydroxypropylcellulose, a modified cellulose as a hydrophilic 
polymer, such as HPC-L? sold from ShinEtsu Co., Japan; and hydroxypropylcellulose 
phthalate, such as HPMCP* sold from ShinEtsu Co., Japan), mannitol, laolin, starch, 
powdered white sugar, and caldum phosphate, and lubricants, such as magnesiim 
stearate, talc, caldun stearate, and funed silicon dioxide. Preferred examples of the 
exdpients include but are not linuted to lactose, com starch and cellulose pol>mer, and 
the preferred example of the lubricant includes but is not limited to magnesium 
stearate. 

The inventive method for preparing the tamsulosin HCl sustained-release tablet 
ocmprises the following steps: 

(A) Step of providing binder solution 

One part of tamsulosin hydrochloride as an active pharmaoological ingredient is 
dissolved in 150-500 parts by weight and preferably 180-300 parts by weight of 
ethanol, methylene chloride, water or a mixture thereof. Then, a first hydroxypropyl- 
methylcellulose phthalate (A) is dissolved in the tamsulosin HCl solution at the 
amount of 10-150 parts by weight, 25-120 parts by weight, and more preferably 
35-100 parts by weight, to prepare a binder solution. 

(B) Kneading and granulating step 

The binder solution from the step (A) is kneaded with an exdpient mixture 
comprising 50-500 parts by weight, preferably 100-350 parts by weight, and more 
preferably 200-350 parts by weight, of a second hydroxypropylmethylcelulose 
phthalate (B), and 10-200 parts by weight, 25-150 parts by weight, and 50-100 parts by 
weight, of glyceryl dibehenate. The kneaded material is then granulated. The exdpient 
mixture may also omprise 300-700 parts by weight and preferably 400-550 parts by 
weight of lactose. 

(C) Seving step 

The granulated mixture is dried and then sieved. 
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(D) Additional exdpient-adding step 

Then, as an exdpient, a third hydroxypropylmethylcellulose phthalate (C), hydrox- 
ypropylmethylcellulose, hydroxypropylcellulose md/or CDmstarch are added to the 
sieved granules. In this step, a lubricant, such as magnesiun stearate, is added. 

The third hydroxypropylmethylcellulose phthalate (C), if used, is added at the 
amount of 5-80 parts by weight, preferably 5-50 parts by weight, and nx>re preferably 
15-35 parts by weight. Hydroxypropylmethylcellulose, if used, is added at the anwunt 
of 10-300 parts by weight, preferably 25-200 parts by weight, Hydroxypropylcellulose, 
if used, is added at the amount of 5-120 parts by weight, and preferably 15-100 parts 
by weight, and com starch, if used, is added at the amount of 10-300 parts by weight, 
and preferably 50-150 parts. 

Furthermore, the amount of addition of the lubricant is optional, but generally 3-40 
parts by weight and preferably 5-20 parts by weight. 

(E) Tableting step 

The granules are oompressed into a tablet. 

Accordingly, in the tablet according to the present invention, the sustained and 
controlled release of tamsulosin HCl is performed by hydroxypropylmethylcellulose 
phthalate, glyceryl dibehenate and a solid dispersion system thereof. Thus, if the 
amount of addition of such substances can be controlled so as to meet the objects of 
the present invention, they can be used in combination with various general exdpients, 
including lactose and starches. 

The inventive method for preparing the tamsulosin HCl sustained-release tablet can 
be conducted using conventional tablet preparation equipments and a simple process, 
and has high yield, resulting in high economic factor in an industrial viewpoint. Also, 
it makes the distribution of tamsulosin HCl uniform and allows the control of release 
of tamsulosin HCl according to a change in pH (such that a change in dissolution 
pattem with pH, where tamsulosin HCl is dissolved in gastric juice to some extent and 
then mainly dissolved in intestinal juice, occurs, with the release rate of tamsulosin 
HCl being constant). For this reason, tamsluosin HCl in the tablet prepared according 
to the present invention can be released at uniformly controlled amounts in a sustained 
release manner within the stomach and the small intestines. 

The dose of tamsulosin HCl as an active ingredient contained in the tamsulosin 
HCl sustained-release tablet can be suitably chosen according to various parameters, 
such as the age, sex, general health, disease to be treated and disease severity of a 
patient, and the in vivo absorption rate, inactivation rate and excretion rate of 
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tamsulosin HCL However, since the inventive tablet is excellent in sustained release 
properties and stability, the tamsulosin HCl in the inventive tablet is preferably ad- 
ministered at a dose of 0.1 ng/day (a tablet a day) or 0.2 ng/day (a tablet a day). 

Description of Drawings 

FIG. 1 is a graphic diagram showing the average dissolution rate of tamsulosin HCl 
with time for the tamsulosin HCl tablet prepared in Example of the present invention, 
in which the dissolution rate was measured in a dissolution test under simulated hutmn 
gastrointestinal ODnditions. 

FIG, 2 is a graphic diagram showing the comparison of a change in blood 
tamsulosin HCl concentration with time between Beagle dogs that had been ad- 
ministered orally with the tamsulosin HCl tablet prepared in Example 4, and Beagle 
dogs that had been administered orally with the control tablet prepared in Comparative 
Example 1, 

FIG. 3 is a graphic diagram showing the average dissolution rate of tamsulosin HCl 
with time for the tamsulosin HCl tablet prepared in Example 4 of the present invention 
and for the prior tamsulosin HCl sustained-release capsule ( Hamal " capsule; sold 
frcm Yamanouchi Pharmaceutical Co., Ltd.) using coated granules as a control , in 
which the dissolution rate was measured in a dissolution test under simulated hunan 
gastrointestinal conditions. 

FIG, 4 is a graphic diagram showing the comparison of a change in blood 
tamsulosin HCl oonc^entration with time between volunteers who had been ad- 
ministered orally with the tamsulosin HCl tablet prepared in Example 4, and 
volunteers who had been achinistered orally with the prior tamsulosin HCl sustained- 
release capsule (Hamal capsule; sold from Yamanouchi Pharmaceutical Co., Ltd.) 
using coated granules as a control, in which the inventive tablet and the prior capsule 
were administered in a crossover trial. 

Best Mode for carrying out the Invention 

Hereinafter, the present invention will be described in detail by examples. It will 
however be obvious to a person skilled in the art that the present invention is not 
limited to or by the examples. 

Example 1 

A sustained-release tablet having the following composition was prepared in the 
following manner: 

Tamsulosin HCl 0.2g 

Hydroxypropylmethylcellulose phthalate (A) lOg 
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Hydroxypropylmethylcellulose phthalate (B) 65g 

Lactose 99,8g 

Glyceryl dibehenate 15g 

Metolose 60SH-4000 (A) 15g 

Metolose 60SH-4000 (B) 20g 

Magnesium stearate 2g 

Tamsulosin HCl was oampletely dissolved in 60 ml of a mixed organic solvent 
(ethanol:water = 8:2) in which hydroxypropylmethylcellulose phthalate (A) was then 
dissolved to prepare a binder solution. Meanwhile, lactose, hydroxypropylmethyl- 
cellulose phthalate (B), Metolose 60SH-4000 (A) and glyceryl dibehenate were mixed 
with each other, to which the binder solution was then added and kneaded. The 
kneaded material was granulated and dried. The dried granules were sieved, and mixed 
with Metolose 60SH-4000 (B) as an exdpient and magnesium stearate as a lubricant, 
and then compressed into tablets using a tableting machine. Each tablet contains 0.2 
mg of tamsulosin HCl. 

Exampk 2 

A sustained-release tablet having the following composition was prepared in the 
following manner: 

Tamsulosin HCl 0.2g 

Hydroxypropylmethylcellulose phthalate (A) lOg 
Hydroxypropylmethylcellulose phthalate (B) 60g 
Lactose 94.8g 
Glyceryl dibehenate 15g 
Com starch 20g 
Magnesiun stearate 2g 

Tamsulosin HCl was oampletely dissolved in 50 ml of a mixed organic solvent 
(ethanol^vater = 8:2) in which hydroxypropylmethylcellulose phthalate (A) was then 
dissolved to prepare a binder solution. Meanwhile, lactose, hydroxypropylmethyl- 
cellulose phthalate (B) and glyceryl dibehenate were mixed with each other, to which 
the binder solution was then added and kneaded. The kneaded material was granulated 
and dried. The dried granules were sieved, and additionally mixed with com starch as 
an exdpient and magnesiun stearate as a lubricant, and then cxmpressed into tablets 
using a tableting machine. Each tablet a3ntains 0.2 of tamsulosin HCl. 

Example 3 

A sustained-release tablet having the following axnposition was prepared in the 
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same manner as in Example 1 except that low-substituted hydroxypropylcellulose 1 1 
was added: 

Tamsulosin HCl 0.2g 

Hydroxypropylmethylcellulose phthalate (A) 20g 

Hydroxypropylmethylcellulose phthalate (B) 70g 

Lactose 104,8g 

Glyceryl dibehenate 15g 

low-substituted hydroxypropylcellulose 11 15g 

Metolose 60SH-4000 (B) 30g 

Magnesiim stearate 2g 

Example 4 

A sustained-release tablet having the following composition was prepared in the 
same manner as in Example 2 except that the mixed organic solvent was used at the 
amount of 40 ml, and hydroxypropylmethylcellulose phthalate was added to the dried 
granules in the additional exdpient-adding step: 

Tamsulosin HCl 0.2g 

Hydroxypropylmethylcellulose phthalate (A) lOg 
Hydroxypropylmethylcellulose phthalate (B) 55g 
Hydroxypropylmethylcellulose phthalate (C) 5g 
Lactose 89.8g 
Glyceryl dibehenate 15g 
Com starch 20g 
Magnesiim stearate 2g 
Example 5 

A sustained-release tablet having the following composition was prepared in the 
same manner as in Example 4 except that hydroxypropylcellulose (Metolose 
60SH4000) was added to the dried granules in the additional exdpient-adding step: 

Tamsulosin HCl 0.2g 

Hydroxypropylmethylcellulose phthalate (A) lOg 

Hydroxypropylmethylcellulose phthalate (B) 55g 

Metolose 60SH4000 5g 

Lactose 89.8g 

Glyceryl dibehenate 15g 

Com starch 20g 

Magnesiim stearate 2g 
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[101] Exmpig 0 

[102] A sustained-release tablet was prepared in the same manner as in Example 2 except 

that com starch was used at the amount of 28 g. 
[103] Examples 7-10 

[104] A sustained-release tablet was prepared in the same manner as in Example 1 except 
that hydroxypropylmethylcellulose phthalate (B) was used at the amounts of 20g, 30g, 
40g and 50g. 

[105] Examples 11-13 

[106] A sustained-release tablet was prepared in the same manner as in Example 3 except 
that hydroxypropylmethylcellulose phthalate (A) was used at the anounts of 5g, lOg 
and ISg. 

[107] Examnles 14-16 

[108] A sustained-release tablet was prepared in the same manner as in Example 4 except 

that glyceryl dibehenate was used at the amounts of 5g, lOg and 30g. 
[109] Example 17 

[110] A sustained-release tablet was prepared in the same manner as in Example 4 except 
that 40 ml of a mixture of methanol and methylene chloride (5:5) was used as the 
nixed organic solvent. 

[Ill] Comparative Example 1 

[112] A conventional tablet having the following composition was prepared: 

[113] Tamsulosin HCl 0,2g 

[114] Lactose 150g 

[115] Sbdiun starch glyconate 5g 

[116] Polyvinylpyrrolidone lOg 

[117] Magnesiim stearate 2g 

[118] Test Example 1 

[119] The tablets prepared in Examples 2, 4, 5, 11, 14 and 16 were subjected to a 

dissolution test under simulated gastrointestinal conditions in the following nanner. 
[120] 1) Preparation of test solution 

[121] The test was conducted according to the dissolution test method 2 described in 

K>rea Pharmaoopeia. For the preparation of a test solution, 1 ml of a polysorbate 80 
solution (3 ? 200) was added to 500 ml of a first solution described in a disintegration 
test method. At 2 hours after the initiation of dissolution test, the test solution was 
replaced with 500 ml of phosphate buffer solution (37 ± 0.5 ° C; pH 7.2). 

[122] 2) Operation 
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[123] The test was performed using high-perfonmnce liquid chromatography (HPLC) 

under flie following ODnditions: 
[124] Detector: UV absorption spectrophotometer (jneasurement wavelength: 225 nm) 
[125] Column: Capcell Pak? 3 nm x 150 mm, 5 jwm C (ODS^ 

18 

[126] Colunn temperature: 40 C 

[127] Mobile phase: a mixture of 0.05N perchloric add and acetonitrile (7:3) 
[128] Injection: 50;^ 
[129] (Test results) 

[130] The test results are shown in FIG. L In FIG. 1, the symbol - D - represents the 

average dissolution rate of tamsulosin HCl in the tablet prepared in Example 2, and the 
sjmbol - O - in the tablet prepared in Example 4, the symbol - D - in the tablet prepared 
in Example 5, and the symbol -+- in the tablet prepared in Example 1 1, and the symbol 
-X- in the tablet prepared in Example 14, and the sjmbol -O- in the tablet prepared in 
Example 16. 

[131] Test Example 2 

[132] The tablet prepared in Example 4 was used as the test sample of the invention, and 

the conventional tablet prepared in Comparative Example 1 was used as a control. 

Each of the tablets was acfaunistered orally to three beagle dogs in a crossover trial. 

Then, changes in blood tamsulosin HCl concentration with time were measured for 

axnparison. 
[133] (Test results) 

[134] The test results are shown in Table 1 below and FIG. 2. In FIG. 2, the s>mbols -O- 

and - • - represent the average blood concentrations of tamsulosin HCl with time in 
the tablets prepared in Comparative Example 1 and Examples 4, respectively. 

[135] As evident from the test results, the tablet prepared in Example 4 showed the 

obvious pattern of a sustained-release tablet which shows a long-term action. 

[136] Table 1: Blood concentration of tamslusion HCl with time (ng/ml) 
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3.0 


4.0 


5.0 


6.0 


8.0 


10.0 


12.0 


24.0 


Comparative 
Example 1 


A 


0.0 


18.4 


23.0 


13.0 


7.1 


4.6 


5.7 


4.0 


3.5 


0.9 


1.2 


0.0 


B 


0,0 


11.7 


27.8 


13.7 


10.2 


8.6 


7.3 


4.4 


3.8 


2.7 


0.0 


0.4 


C 


0.0 


15.2 


24.5 


21.8 


12.8 


9.3 


6.9 


6.9 


5.3 


1.8 


0.0 


0,0 


Exan^le4 


A 


0.0 


2.7 


6.1 


10.6 


8.3 


9.6 


8.6 


6.7 


5.2 


3.9 


3.1 


1.1 


B 


0.0 


7.5 


8.3 


13.3 


13.3 


14.5 


12.6 


14.8 


11.3 


8.6 


5.5 


0.0 


C 


0.0 


1.7 


7.4 


10.5 


12.2 


10.8 


10.5 


8.7 


6.7 


5.5 


3.8 


0.0 


Comparative 
Example 1 


Average 


0.0 


15.1 


25.1 


16.2 


10.0 


7.5 


6.6 


5.1 


4.2 


1.8 


0.4 


0.1 


E3cample4 


Average 


0.0 


3.9 


7.2 


11.5 


11.2 


11.6 


10.6 


10.0 


7.7 


6.0 


4.1 


0.4 



[137] 

[138] Test Example ^ 

[139] The sustained-release tablet CDntaining 0.2 ng of tamsulosin HCl prepared in 

Example 4 was used as the test sample of the invention, and a prior tamsulosin HCl 
capsule ( Hamal ? capsule, sold from Yamanouchi Pharmaceutical Co., Ltd.) was used 
as a control. The tablet and the capsule were subjected to a dissolution test under 
simulated hunan gastrointestinal oDnditions in the same manner as in Test Example 1 
above. 

[140] (Test Result) 

[141] The results of the dissolution test under simulated hunan gastrointestinal 

conditions are shown in FIG. 3. In FIG. 3 , the s>mbols -O- and - • - represent the test 
results for the tablet prepared in Example 4, and the prior capsule ( Hamal ? capsule), 
respectively. As evident from the test results, the tansulosin HCl tablet according to 
the present invention showed substantially the same dissolution pattern as that of the 
prior tamsulosin HCl capsule. 

[142] Test Example 4 

[143] The tablet containing 0.2 ng of tamsulosin HCl prepared in Example 4 was used as 

the test sample of the invention, and the prior tamsulosin HCl capsule ( Hamal ? 
capsule, sold from Yamanouchi Pharmaceutical Co., Ltd.) containing 0.2 ng of 
tamsulosin HCl was used as a control. Each of the tablet and the capsule was ad- 
ministered orally to 32 healthy adult male volunteers in 2 x 2 crossover trial. Then, the 
drug concentration in blood with time for each volunteer was measured. 

[144] (Test Results) 

[145] The average blood drug concentrations with time, which had been measured after 

admnistering the inventive sample and the control to 32 volunteers, are shown in FIG. 
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4. In FIG. 4, the s>mbols -O- and - • - represent the average blood concentration of 
tamsulation HCl with time for the tablet prepared in Example 4, and the prior capsule ( 
Hamal ? capsule), respectively. 
[146] Test Example 5 

[147] The sustained-release tablets each containing 0.2 wg of tamsulosin HCl, which had 
been prepared in Example 4, were stored under conditions of room temperature and 40 
C and 75% RH for six months. Then, the tablets were subjected to a dissolution test 
under simulated hunan gastrointestinal conditions in the same manner as in Test 
Example 1, and their stability with time was evaluated. 

[148] (Test Results) 

[149] The evaluation results are given in Table 2 below. As evident from Table 2, the 
tablets showed a very low change in solubility with time, indicating that they have 
excellent stability with time. 

[150] Table 2 

[151] 





0 


2hr 


3hr 


5hr 


Within one day after 
preparation 


A 


0.0 


24.6% 


57.2% 


89.6% 


B 


0.0 


23.5% 


56. 1% 


89.9% 


C 


0.0 


27.1% 


58.8% 


84.5% 


Average 


0.0 


25.0% 


57.4% 


88.0% 


Six months after 
preparation (stored at 
RT and atmospheric 
conditions) 


A 


0,0 


26.0% 


58.8% 


90.9% 


B 


0.0 


24.8% 


55.1% 


88.5% 


C 


0.0 


26-3% 


59.6% 


89.4% 


Average 


0.0 


25.7% 


57.8% 


89.6% 


Six months aft;er 
preparation (stored at 
40 *C and 75% RH 
conditions) 


A 


0.0 


23.3% 


56.8% 


89.4% 


B 


0.0 


26.8% 


55.6% 


92.5% 


C 


0.0 


25.5% 


58.3% 


90.2% 


Average 


0.0 


25,2% 


56.9% 


90.7% 



[152] Test Example 6 

[153] Using the tablets prepared in Example 4, three samples were prepared in different 
batches in the same manner as in Test Example 1 above. Then, the batches were 
subjected to a dissolution test in simulated hunan gastrointestinal oonditions, and the 
deviation between the batches was evaluated. 

[154] (Test results) 

[155] The evaluation results are given in Table 3 below. As evident from Table 3, the 
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amount of deviation between the batches was very low, being within an acx^eptable 

range. 
[156] Tables 
[157] 





0 


2hr 


3hr 


5hr 


A 


0.0 


25.6% 


55.7% 


90.1% 


B 


0.0 


24.8% 


55.1% 


90.4% 


C 


0.0 


26.2% 


56.3% 


89.7% 



[158] Example 7 

[159] A residual solvent test was performed on the tablets prepared in Examples 4 and 
17. 

[160] (Test results) 

[161] The test results are given in Table 4 below, and showed that an organic solvent was 

effectively removed. 
[162] Table 4 
[163] 





Sblvent 


ICH standard* 


Measured value 


Example 4 


Ethanol 


Less than 5,000 
ppm 


288 ppm 


Example 17 


Ethanol 


Less than 5,000 
ppm 


96 ppm 


Methylene chloride 


Less than 600 ppm 


29 ppm 





[164] ICH: International conference on hannonization of technical requirements for 

registration of pharmaceuticals for human use. 
[ 1 65] Industrial Applicability 

[166] As described above, in the inventive method for preparing the tamsulosin HCl 
sustained-release tablet, the mixture obtained by first dissolving tamsulosin HCl 
dissolved in the nixed organic solvent and then dissolving hydroxypropylmethyl- 
cellulose phthalate in the tamsulosin HCl solution is used as a binder without a 
separate drying process. This can effectively eliminate various problems, such as 
residual organic solvent, and stirring difficulty caused by high viscosity at the end of 
drying, which occur in the case of the preparation of a solid dispersion using an active 
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ingredient and a carrier. Also, according to the present invention, since the tamsulosin 
HCl-oontaining binder solution is kneaded with exdpients uniformly, the oantent 
uniformity of the active ingredient can be easily achieved and the organic solvent can 
be easily removed as a result of the improvement of drying efficiency, to elmnate 
problems caused by residual organic solvent. Furthermore, acoarding to the present 
invention, the solid dispersion where the active ingredient is distributed uniformly can 
be effectively prepared by conventional steps, such as mixing, kneading, sieving, 
additional mixing and tableting, without a need for the use of expensive equipments 
and additional complex processes. This can achieve the simplification of a preparation 
process, the sharp reduction of production cost, the increase of production yield, and 
the uniformity of drug content. In addition, the tamsulosin HCl sustained-release tablet 
prepared according to the present invention allows tamsulosin HCl to be released at 
uniformly controlled amounts in a sustained-release manner in vivo by controlling drug 
release according to different pH environments in vivo, so that it shows improved 
bioavailability and minimized side effects. 



